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Abstract of JP1 1274454 

PROBLEM TO BE SOLVED: To prevent norv 
read-out of electric charges of a photodiode by a 
method wherein a first region is provided on a 
substrate, second and fourth regions and a 
photoelectric conversion part of a third region are 
provided in the first region, an electric charge 
transfer part is provided on the first region, and 
the photoelectric conversion part is connected to 
the electric charge transfer part via a fifth region. 
SOLUTION: A P-type well 102 as a first region is 
formed on an n-type substrate 101, and an n 
layer 104 of a photodiode as a second region is 
formed in the P-type well 102. A p layer 105 of a 
photoelectric conversion part as a third region is 
formed between the n layer 104 and a main 
surface. Further, a diffusion floating region 
FD107 as a fourth layer is formed in the p well 
layer. An insulation film is formed on the P-type 
well layer, and a gate region 103 which becomes 
an electric charge transfer part is formed on the 
insulation film. A bypass region 106 as a fifth 
region is formed between a side face of the n 
layer 104 and the gate region 103. 
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[0048] BUJtfcjpUSi^Jis t7-£SSUc*§-& 

0 s h^y i?x?<n? a TizmfeZtil hox-teftw 

[0049] . 

imm\ iwm 1 ] H4 m^xmmm 1 icovvc 
swi-ti. . h *m *- h k znmmmT 

v&WX'BfcZtih . 

[00 5 0] nISt9 0 1CSL, A^yAyy'yi 
10 16 cm- 3 cOpffl'7x;l/9 0 2 5r®fiS;t, *M/y'X 
j£Uc<[24 (a) >. 

[ 0 0 5 1 ] $ fclc, MKftSHc ct 0««aW^jKfc^ 

-bK«9 1 0 ^ 3 0 n mfMft. KiMMOSh^y 
y'X^c0$lJ«®9 0 3 *»«L)fe<04 ( b ) >. 
[0052] M*ffi«* h ^M Y±bffl 

mnmcv-^comcommz* hu vx y 9 0 9 

S*»H$W?9 5 0°C/2 0^W»aSrSfiL/t 

f*. swmffi 9 0 3 §r -7X 9 izmmnm^ ^ p 1 9 0 5 & 

»jSbfc<H4 (c) >. 

[0053] a*f5¥3W«KexSt<a!V^, St**>4>* 
«ffiic9iB1iW9 0 7 Mtt£<[a4 ( d ) >. 

[0054] zcoxnx\ M^MO Shy y ! Jx9co 

v-x ■ YvAymmmfcLtz, 

[0055] zcD'&. mnco¥mtkWMj:nt,z^\ % 

[00 56] $51 0 0nmfflAM/UM9 

^nl^^^l.KiUMO S h7yy*X:?<0A'-'f AX«i$ 

tlfFffiLfefcC:^, 0. 7vo 1 t, 2. 2vo 1 t, 
0. 7vo 1 tT&r>7t. Cl^feS:, AMA-X^fci 
0 , BBflWJE3&*a««0M O S h y y : JX 9&Mzm I 
X^&ZkZmZUz. ®mW±lMTt&Zklz£ 

0 . mmsmwi-TA i-^vtu yjm-tc < k t 

1. 5 vo 1 tsm-otzZktmh. 

[0057] imm2i M5*m^x$mM2 : &wffl 

[0 0 58] nS«S6 0 llC^fL, -^^y-f y7'5ar 

1 0 16 cm-3Op^x;l-6 0 2^jS;Uv:. UftlHta 
t:«kO y- ymm* 1 5 n m»«ft, ^ B B B y U 3 y 

lr4 0 0nm*aL. <Kj£MOS YyyVX9<r)Vm% 
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6 0 3£jgj£Lfc<H5 (a) >. 
[0059] -e<7)flL *M-y^b60 8 1 SH#t8i6 
0 3£-?X?tf};:$f£ 1 0OKeVt>fjj-Wyr7S 

[00 60] C:OB#, 0 0 nm 

fc*fU ^^JRSfcS^M^'-etl^ill 2 0 n 
m . 4 5 n mt* 0 , ^BA^ »J 3 y#+#&-?X 
i:LTSi£t£<El5 (b) >„ 

[0061] O^'fcs *M'S''Xl-6 0 8£Bfc*U M 

mw-mmza^x 9 5 o°c2 o^caiswfrK 01& 

^fij£Sc2-feMt, SS* M^'X h 6 0 9 

BF2^3 5KeVt-f^Wvr5$-1f-53t<0 
5 (c) >. 

[0062] att^attKJfO^fcftK SHW*^ 
I) 6 07«U<15 (d) >. £0D 

[ o o 6 3 ] wt^mtWBtjm^b^ % 
mmmm. % 1 Client m 2 mmmmmi-^ t* 

/» 

[00 64] dtfOfSH, *tf 1 0 0nm«A'^UftS6 
0 6£J&£U:. mm#m^nWmMi)*t>%ls Iff 

<fln«a>&&S<£j£MOS h^y^X;?^^ A°X 



O&V^wBMWtEfc, (#36$) 
Ei:2r -etimPtt U£ i: £ 0. 7volt s 3. 
5vo 1 t, 0. 7vol tT&ofc. A"-fA'X««K 

[00 6 5] [Wra3]H5aiira6£lflVvCg» 

[0 0 6 6] H5Ki3VVC, ni!fflR6 0 1dtU'f 

WMJfi^SA x 1 6 c m-3<7)p M»> x^6 0 2 L 
fc. SfclHfcffifcJ: Oy-MWtKt 1 5 nmMfl £ 
^Avyny^OOnrnftcjiU <SiIMO S 
X^WiWWfi6O3Sr»BKLfc<05 (a) >. 

[0067] -e^a. *m/^moo 8tffl&mm 

1 0 0 3 £7X?t«3»£*W>j&»fc 1 0 0 K e VTM * 
WyT5£fiH>ft. dtOB^co-f *y ; &xn&d\&2 0 

w > r 5 ttf&x* t i o o 3T(:im 

U ^M^SfcSWflM^ftefll 2 0 nm, 4 
5nmT'fc9s ^ly'J 3 Xtttb LT 
KLfc<B6>. 



[0068] ffK* h UvX h 6 0 9 U * h U 
^"X h 6 0 9 fc#JWSS6 0 3 Z~?X?mzB F 2 £ 3 

Afc*0fcL f-**yy/JWWOfc*>*)7* fcU?<H 

5 (c) >. 

[0069] m%(wmwgmxmicm\ 
mmmmm o 7 &jmuz<®5 ( d > >. 

[0 0 70] M^MOS h^y^'X^O 

y-X ■ KM >M1$£BfS.ltz. 

[0071] c<oa, a«<o^*WHjaiSKfl!v^, m 

mmwk, m^.wMMbm2^mimmm-th^ 
r,w,2 ±mmm s * v y<- y 3 >m & mm®. 1 

[0072] i^*, 0 0nm»A"^UM6 
0 6&JBJKU:. Mi*»^nSlM*^&&. 

CO n ^ S IsjM M O S h y > ~JX 9 CO 4 

cotc^mcommb. (*mu commwK 

i^fi^fmmLtzb^b, 0. 7volt s 3. 5v 
o 1 t, 0. 7vo 1 tX'h-otz. >W A'X^tC «t 

[0 0 7 3 3 «lr<fW>t:-f*W yy'yix^^xm 
«t»«t*fcft, *ift0»2t:tjv>'r«lttt:ft*-ii:&3fe 

^g##HMfcfcV-iT9 5 0 o C, 2 0#<OS*fe«fflSr* 

[0074] [»4 ] *^Bg<OHSfeP94 blX.m 

J*XW$&WiWUzfrcoW.lco4 y?y b . *h 
y-i YcOnmiimhtzibcoW,2c04 *yA y~Ty 

oo2mzmx^tz. 

[007 5] %\<r>A*y4y7y\^ j^y&Xftm 

(9 = 4 5° , 80Ke VX'WMcO^pMcOTu? r 4 

mw&Kizv-tmzmwt&bbhtzji 

■irtAWm-M'Skt&tzih, Jty&Xft&ei,^ 20 

[0 0 76] 12^*7^/511 

6 = 7° . 90KeVtiT-?fe. 

[0077] ilKIPICJ: 0 . /U J*Xffim4 *y 
■iyyyb, fth¥4 t-VconMco-i j;y4 yyy* 
mtt\bX\ 4ty ; &Aft8Z, ^vftAi^K 

xy&xv-x^ztizticoftmz-sh^xB. 

mfc$&c\btfX'»1z. S 

[0078] [mm 5 ] 07 £ JHV vT5t»0! 5 *KB^ 
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[00 79] nilll 1 0 ic#u 4*>4>ry 
X 1 0^cm-3OpI^i;H 1 02zmmi, 

H£ 3 0 n m»«a, IB&M OSh^y ^*X ?0fM«|3 
«£»J&L7t„ *hW*XM lOSfcWPH 

SI 1 03£-?Z?mzMi 1 OOKe VT^Wy 
7°5£tT^£<ll7 (a) >„ 

[0080] i&mmmmiz l d djbomik n ji m 

Yttrfk. *M VX-^-y-tmi 5 0 nmX"&mUz<m 
7 (b) >. 

[008 1 ] *M^*XF1 10 9£JFMU *F1^' 
X M 10 9 fciJWtSi 1 1 0 3tS«ktflM FX^— »f 

ffofc. z<mcr>4 Xymxftmeii. ^\^)yyw 
®cot:ib0)7' t U;<i7 (c) >. 

[0082] a*WWWH3tIiSt:fi!v\ SHWfcfc 
fcttftffiMWl 1 10 7*»rtUS<H7 (d) >. 

[0 0 83] dOIST, afficOMOSh^y^'X^^ 

y-X • HH yfWt»*tfc. 

[0084] icoa. a»«^NP*iEeigicav\ $ 
msm. ir i 2 jfes«»*«ttrs b' 

[00 8 5] CKDiS&g, »1 5 0 n m<7)A*-f KX^JS 1 

5S<0M O S F y y i>X?<7MmB.b . y-X#ffl#>& 
n «#> & & & IkjMM O S F y y VX 9 <T> >M ) fX$ 

mnKc^w&nmwmt . hh$k% {-*mm comm. 

nEtZZtiZ'tiWMLtztZ^, 0. 7 volt, 
3. 5volt, 0. 7vol tX'fo-otz, JU^Xffi 

mz£ 0 . HWCE&WMfcoMO s F y yitxf&Mz 

[ 0 0 8 6 ] &i5 % ~?X93-m±. *M KX^-^cOft 

[0087] [sum 6] msmx/me, mszm^ 
xmwrn 6 *mm-h . f ^ f t <e 

[0 0 88] n3M6 0 1fc*fU ^V'f^ 

1 0 16 cm- 3 Opfi^x;l/6 0 2£Jgl£U:. 
t i 0 y- MMURfc 1 5 n mBffl£. V^y 
^400nmMl, WMMOShyy ; JX?<t)®fflm 
ffi6O3£JBj£U><05 ( a) >. 
[0089] ^rcom, -fcYUiSxhl 0 0 8 fcflWtffi 
10 0 3 t-7X^»fc*i»W»fe 1 0 0 K e VTM :* 

Wy75^ot. ^i$<M3-yiiAft£0(iio 



&$3R§i: S^WH^^iX-etL 1 2 0 n m . 4 5 rfmt 

* 0 . IHSftS' 'J ^ yfr'+ft&vx^tti: LTWBU: 
<06>. 

[0090] ff&fc M/y'XM 209 £»)&U * F 
^'XM 209fcfiffll®ffil 2 0 3§rVX?ftCBF 
22:3 5KeVTM^-W>'r5lrtf-5^. ZCOStfCOJ 
^^aAftS(9{i. -15° fcbfc<08>. 

[009 1 ] ,I<0*S*. fflfttt&l 2 0 33&*»k=SrO. 
^fflOilV^pKi. 0JW«ffi*^4 0 0 * s i n (1 
5 ) = 1 0 0 n mttM"Ci«t $ <T ii . 

[0092] a»<vmwwBeist«!v\ 

SSfflS*aHi«6 0 7£#j«tLfc<H5 (d) >. 
XST\ a^MOS hyy'JX9cr>V-X • FW> 

[0093] zcom. m®co^fommMt,zm\ m 
7\ m2±wm.. ^visK-issymmdfflf&i 

[0094] icofeS, 15 1 5 0 n mCDA'^f a°X^«6 

o 6 ut . wfii^aiv ^ n st£tti^ s> * & , a^ 

COMOShyy 'J X^<7)mim&t. V-XifiWW&ft 
<7)nmfrh%&WkMOShyyi/X?W<4rtXffim 

co^^commM&t. hh%>-& (*n H J) 

Efc^^-tL-fixfffliL/tfci^. 0. 7volt, 3. 

5volt, 0. 7vol tX'hitt. 'U'lX&mz 
X ") . Ott«E*^IS«MO S h yyiSxf&Mzj&T 
tX^Ht^WMLtz, 

l0 0 9 5]MZ®libt,z<i$y-iyyylXJU^xM 

mzmm-hfztb. mmffl2i,zt5\\xMZ&®>%<i&tz 
tbco&Mwmmz&^x 9 5 ov, 2 oftnmmzm 

^»#:7 , D-fex<0lR«i^raS:M< 

-thz ttfx% , j: ofi-t^as^fc'tfflv^tisiaja^ 

[0096] [Seftfif|7]IUtMl36»feiat«60*h 
y-f F 7 0 5*3 itMSiMMO S h 5 y^'X^Q 1 & 
fflW 09fc^fH*«*^ : 5r , 5, H10K*tK» 

[00 97] H9tJ3V^Ttt, *h^^-F7 0 5fc 
it^jUMOSh^yxx^^lsax^ -yf-QlSrffi 

Q2liffift»i»S«*y-fe-y h-tSfeAoy-fe-y h 

Sit* jg*tssB8. 1 2 *><o^i> y-x^ * p vMwmn 

<0A7JMOSh7y^'X^. Q4{iK^aiLM*2:StK 

[0098] zti^frkffii&ztitzytmsmm^mm 
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[ o o 9 9 ] a 9 mm i o ^m^m^mi^if^m 
mi- 1. 

tnvMOS <D|S«JI<D; \' 5 7 ^ & k<D»£; ^yj 

mmmm o 5 t-sflHW* . 

®gMimW^C0&MXj >y f-8 0 8 , 808' fctf-L 
T . ftiWi-fiH8 09, 809' fc, y A Xj£#<0«# 

k . y 4 Xjfcfr k 3tjS#«#tf5ft<ofi# k & 

as-tnti (808) , vmm®.?. (808' > ^(g 

78 1 02:^LTti5^8 1 1 , 811' kLTfctiTll- 
[0 10 0] £<Of&. tb^8 1 1 k8 1 1 ' OUSrkl) 

i k ? u * -y h y xa Xtfw&w y y 4 x* l 

IZk A*T'£ I. . 

[0101] JJE3rftT0fc&ajL£ffV\ fg-t ky-fX 
i-^' (S/N) =7 5~8 5dBk^oSV>S/NSr# 

3. ^»J4<»sm2, ni«5. mmme<;<;mmm 
i isnk lt . m&Tfr^mmmmzx & iasawsr 

[0 102] 

y^**<3|Rtt£/h§< LX\ ^^$-yyuy^s 
<f$5. k<£. *byW5r-KkisiMMOSh5y 

tierce *A->f A^««<?)astsjfiffl«*iftfrc 
m&ffimmiz$i 1 1 ssm ?-pI7x mwz-^mz 

(U-fe'y h«JE) £ttS*>offl£«fcA:*JT'# 

[0 103] ©CCD-feyHfr/Xkdfc, ^MiiXoyr 



A )W>\Z)V v 4 >tfT y^^x-m&x-^ hWS&»l"£ 

-yfuyiSfcttL, KUWExittimm&jz 

[0104] ®H»aj LBt^tESrJglECrf S £ k'T\ 



01 ] *^BH«m^fti^<^-ri)fffi«fillT-S, 



2 ] #&Hjft: J; 1,01 # f - y ^ ^ iVMXh 



13 ] *^HJt l oBrffi^ry^-f^Ht'J) 



14 ] ± hmm\ i oiBsxs*^ t Jt w 

116 ] ifW%zi.hWm3<rm^lM&^\,tMm 

wmxhh. 



Js0tA h 



18] «HJtJ;l»*»J6oM}tlS^^LfcBfra 

09] ^m^m^zmmcD^mm^mxhi. 

010] 4s»IH*ffl^fex 'J r-fey^OK*aj LHIiE§ 
Sr^7t^WW0T'J>&. 

0ii] mmmmmwimxhi. 

012] CCDtAMA^I«^|g(t^*I^Bfffiffl 
3H0T"S>l,o 

101, 501, 601, 901, 1001, 1101 

102, 502, 602, 902, 1002, 1102 

103, 603, 903, 1003, 1103 fijiMM 

os Yyy'Jx^mmvM 

1 04, 504, 604, 904, 1 004, 1 1 04 
*hyW *-H<»)n« 

105, 505, 605, 905, 1105 *hX-^ 

106, 606, 906, 1106 aM;« 

107, 607, 907, 1107 WM. 

108 u-fe-y Mwos h^y^'xy 

109 li-fe-yMlffi 

110 tbTJUIffi (y-X7*n7) OAT^MOSh^ 

111 MS?x-f yfipMOS hyyisx? 
l l 2 y-X7^rny^itSfiftW 

1 1 3 SB^SSHP 

3 o i mitm 

30 2 *h^*-K«na<507x;U5^ 
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303 j<4^zmm<7)7x.>\s$mi. 

304 mtt.mEcom&mim^Ty^ii' 

3 0 5 mMnE<DWEmn®fCO#7-y>-^ii> 



608, 609, 908, 909, 1008 *hk>>' 



[01] 



[02] 




^ ' 106 




(107 





1SS 



101 :n gg&« 
10 2: pl5i;i- 

1 0 4 : H»n» 
1 0 5 :S9(DXl>p« 
1 0 6 : 

10 7: 

1 0 9 : U-fe? h^35 

111: jgJKX-f^StfMO 5 h^V^X* 
M 3 : mrt*HP 




PPD 



ram 



TX FD RST VDD 

111 1 




■ • • i [ i i 



CH3] 



[H4] 



aot:wtii 



✓ 303: t*3MMf«oHtt*ffi 



03 F e rum I Asta 




(d) 



,9 o; 

906 jsgg: 



,907 




9 0 1:; 
9 0 2: plU'J 

9 0 3 :&&MGS h?^^* 

9 0 4 :*h^-f#-KCDnS 

9 0 5: S&CDXl^pJ* 

9 0 6; /<^/t^t8% 

9 0 7: ttft£%ttJ* 

9 0 8 : * hW'>X h 

9 0 9 : * h Uv*:* h 
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[05] 



[06] 



603 




603 



W 604 

1,1 











602 



6 0 1 
6 0 2 



nili 




6 0 3: &35M0 S h^V'VX* 
601 6 0 4: ^h^^^-H©n® 
6 0 5 :#®<0*t*pHS 
6 0 6: A*f 
6 0 7: 

6 0 8: fchW>>*h 
6 0 9 :*ht/#Xh 



[H7] 



ttoe 




(b) 



U03 

"9< ®k\ 




: pSOxA 
; IE&M0 S 

110 8 : ^hUvX h 
110 9: ^HlyvXh 



90 -p^ y \ \ v \ 




10 0 1: n91i 
10 0 2: pSCi^ 

10 0 3 :e«MOSh^Vy^^<!>«W«B 
1 0 0 4: ^fch^-f Or- 

i o o a :*M/S*xh 



[08] 



90*- 6 



1209 




+1202 
?201 



12 0 1: n§S&& 
12 0 2; dSCi^ 

1 2 0 3 ;^MOS h^V^X^OH^i 
1 2 0 4: jfrh^Wtf-KflJnJS 
12 0 5: &®£>a<ApJ8 
1 2 0 9: /Khl/^Xh 



[09] 



* 1 



70S 



01 JL Q2j q: 




^702:U<fe«y KX-f-yf1S 



^•706: 6%^^ vf-ti 



703: mi^vf-n. 
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[010] 



[012] 




507 







^808 




< 






809"* 
SOS- 








c 












SOS ^ 












— 1 



811* 



h 



806 



8 0 1 

8 0 2 

8 0 3 

8 0 4 

8 0 8 



mm 

ll-fcy hX-f yf-m 



8 0 8^&£&^|&2'\<01£i£;Wy^ 



8 0 9: &S$*t» 1 
8 0 9' : &i*®^|gl 2 
8 10: m^37>7 
8 12: 
8 1 3 




503 



506 



502 



501 



(b) 



505 



504 ■ 



/ 503 



506 
*502 

~soi 



5 0 1; nM&m 

5 0 2: p^OxJU 

5 0 3; mmc C OE&lSffi 

5 0 4 : #h^tf~ H»ne 

5 0 5 ;«®eD«Op$ 

5 0 6: SiSC CD 

5 0 7; VVA h 



ti2mm mw mm 




